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Data collection 

Rigaku Saturn diffractometer 
Absorption correction: multi-scan 

(CrystalClear; Rigaku/MSC, 

2006) 

T min = 0.790, r m „ = 0.843 



Refinement 

R[F 2 > 2a(F 2 )} = 0.040 

wR(F 2 ) = 0.098 

S = 1.02 

3451 reflections 



Table 1 

Selected bond lengths (A). 



Nil— OS 
Nil-Nl 
M1-N3 



2.0514 (18) 
2.060 (2) 
2.072 (2) 



9532 measured reflections 
3451 independent reflections 
3037 reflections with / > 2a(l) 
R<„, = 0.025 



275 parameters 

H-atom parameters constrained 
A/w = 0.79 e A~ 3 
Ap mi „ = -0.49 e A~ 3 



Nil-OlO 

Nil-09 

Nil-Ol 



2.078 (2) 
2.093 (2) 
2.128 (2) 



Key indicators: single-crystal X-ray study; T = 293 K; mean rj(C-C) = 0.004 A; 
disorder in main residue; R factor = 0.040; wR factor = 0.098; data-to-parameter 
ratio = 12.5. 



In the title complex, [Ni(C 13 H 10 N 4 O 8 )(H 2 O) 2 ]-2H 2 O, the Ni 2+ 
cation is six-coordinated by two N atoms and two O atoms 
from the tetradentate anion in equatorial positions and by two 
water O atoms in axial positions, leading to a distorted 
octahedral environment. The central C atom of the propane- 
diyl unit is disordered over two sites in a 0.531 (6):0.469 (6) 
ratio. In the crystal, adjacent molecules are linked through 
O— H- ■ O and N— H- • O hydrogen-bonding interactions into 
a three-dimensional network. 



Related literature 

For background to complexes based on li/-imidazole-4,5- 
dicarboxylic acid, see: Baures etal. (2002); Sun & Yang (2007). 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


03-H3-02 


0.89 


1.60 


2.485 (3) 


176 


07-H7-06 


0.89 


1.62 


2.501 (3) 


171 


012-H12B- ■ 04 


0.85 


2.57 


3.279 (3) 


142 


N2-H2- ■ -012' 


0.86 


1.95 


2.802 (3) 


171 


N4-H4- ■ Oil" 


0.86 


1.87 


2.721 (3) 


170 


O10-H1&4- ■ 03" 


0.85 


2.01 


2.853 (3) 


171 


09-H9/1- ■ OS 1 " 


0.85 


1.93 


2.781 (3) 


176 


09-H9/1- ■ 07'" 


0.85 


2.64 


3.157 (3) 


121 


Oll-HllB- ■ 08'" 


0.85 


2.37 


2.884 (3) 


120 


09-H9B- ■ 06 iv 


0.85 


1.91 


2.762 (3) 


175 


O10-H10B- ■ 04 v 


0.85 


1.84 


2.667 (3) 


165 


012-H12^-01 V 


0.85 


2.26 


3.063 (4) 


159 


012-H12B- ■ O10 v 


0.85 


2.62 


3.198 (4) 


126 


Oll-HllA-.-OS" 


0.85 


1.96 


2.762 (3) 


157 


Oil -HUB- ■ 09 v " 


0.85 


2.34 


3.100 (3) 


148 


Symmetry codes: (i) 
-x - 1, -y + 2, -z + 1; 


—x, —y+ 1, — z 
(v) -x,- 


+ 2; (ii) *- 
-y + 2. -z + 2 


l,y,z; (iii) x- 
(vi) x, y - 


-X,y,z; (iv) 
i,z; (vii) 



-x- 1,-y + 1, -z + 1. 




Experimental 

Crystal data 

[Ni(C 13 H 10 N 4 O 8 )(H 2 O) 2 
M r = 481.02 
Triclinic, PI 
a = 8.9852 (18) A 
b = 9.4392 (19) A 
c = 12.538 (3) A 
a = 108.81 (3)° 
^ = 92.34 (3)° 



■2H 2 0 



COOH 



•2H 2 0 



y = 116.18 (3)° 
V = 882.1 (5) A 3 
Z = 2 

Mo Ka radiation 
jLi = 1.18 mm -1 
T = 293 K 

0.21 x 0.18 x 0.15 mm 



Data collection: CrystalClear (Rigaku/MSC, 2006); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: WM2496). 
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Diaqua[5,5'-dicarboxy-2,2'-(propane-l,3-diyl)bis(l//-imidazole-4-carboxylato)]nickel(II) di- 
hydrate 

G.-H. Jin, X. Li, C. Hu and L. Hu 
Comment 

Numerous compounds with metal-organic framework structures constructed from l//-imidazole-4,5-dicarboxylic acid or 
its derivatives have been synthesized (Baures et ah, 2002; Sun & Yang, 2007). To further explore frameworks with new 
structures, we used 2,2'-(l,3-propanediyl)bis-l//-imidazole-4,5-dicarboxylic acid (Hgpbidc) which has both N-donor and 
O-donor sites for self-assembly with various metal cations. As a metal source we have used NiCl2 and have obtained 

the title complex [Ni(H4pbidc)(H20)2]'2H20 (H6pbidc = 2,2'-(l,3-propanediyl)bis-l//-imidazole-4,5-dicarboxylic acid), 

or [Ni(C 13 H 1 oN40 8 )(H 2 0) 2 ]-2H 2 0. 

2+ 

As shown in Figure 1 , the Ni cation is in a distorted octahedral coordination environment defined by atoms N 1 , N3 , 0 1 , 

2 

05 from the tetradentate H4pbidc " anion in equatorial positions and by atoms 09, O10 from water molecules in axial pos- 
itions. The two imidazole rings are nearly co-planar, with a dihedral angle between the two least-square planes Nl, C5, N2, 
C3, C2 andN3, CI 2, CIO, N4, C9 of 6.8 (2) °. Intramolecular O— H-0 hydrogen bonds between the carboxyl/carboxylate 
groups stabilize the molecular configuration. O — H - 0 and N — H -0 hydrogen bonds between the water molecules and 
carboxylate O atoms and between imidazole groups and carboxylate O atoms of adjacent molecules consolidate the crystal 
packing. 

Experimental 

A mixture of NiCl 2 (0.05 mmol), 2,2'-(l,3-propanediyl)bis-l//-imidazole-4,5-dicarboxylic (0.05 mmol), methanol (2 ml) 
and water (2 ml) was placed in a 25 ml Teflon-lined stainless steel vessel and heated at 393 K for 48 h, then cooled to room 
temperature. Light-green crystals were obtained from the filtrate and dried in air. 

Refinement 

The disordered central C atom C7 of the propanediyl unit has been modelled by splitting it into two combined parts (C7 and 
C7A; ratio 0.531 (6):0.469 (6)). Hydrogen atoms except for those associated with 012 were positioned geometrically and 
refined as riding atoms, with C-H = 0.97 A, N-H = 0.86 A and O-H = 0.85 (H 2 0) and 0.89 (-COOH) A, and with U iso (H) 
= 1.2 U eq (C,N,0). Although water H atoms associated with 012 were located in the difference Fourier map (modelled with 
an O-H distance constrained to 0.85 A, and with Uj S0 (H) = 1.2 U eq (0)), it appears likely, both from the hydrogen bonding 
scheme and the symmetry-relation of adjacent 012 water molecules via inversion centres, that the H atoms of this water 
molecule are disordered. Nevertheless, the finally obtained model is plausible and we eventually kept these H atoms for 
refinement. 
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Figures 




Fig. 1. View of the title complex, showing the labelling of the atoms. Displacement ellipsoids 
are displayed at the 30% probability level. H atoms are omitted for clarity; only one part of 
the central C atom of the propanediyl unit is shown. 



Fig. 2. View of the crystal packing of the title comples, showing the three-dimensional struc- 
ture stabilized by hydrogen bonds (dashed lines). 



Diaqua[5,5'-dicarboxy-2,2'-(propane-1,3-diyl)bis(1H-imidazole-4- carboxylato)]nickel(ll) dihydrate 



Crystal data 

[Ni(Ci3H 10 N4O8)(H 2 O)2]-2H2O 

M,- = 481.02 

Triclinic, PI 

Hall symbol: -P 1 

a = 8.9852 (18) A 

6 = 9.4392 (19) A 

c= 12.538 (3) A 

a = 108.81 (3)° 

P = 92.34 (3)° 

y= 116.18(3)° 

V= 882.1 (5) A 3 



Z = 2 

F(000) = 496 

D x = 1.811 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2450 reflections 

9 = 2.6-27.9° 

|i = 1.18 mm 1 

7=293 K 

Prism, green 

0.21 x 0.18 x 0.15 mm 



Data collection 



Rigaku Saturn 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 28.5714 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku/MSC, 2006) 
r min = 0.790, 7 max = 0.843 
9532 measured reflections 



345 1 independent reflections 

3037 reflections with / > 2a(I) 
R int = 0.025 

6max = 26.0°, 6 m j n = 2.6° 
/i = 1 1—^10 

/t = 1 1 >1 1 

/ = 15^15 



sup-2 



supplementary materials 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.040 
wR(F 2 ) = 0.098 
S= 1.02 

3451 reflections 
275 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (Fo 2 ) + (0.056P) 2 + 0.3821P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap ma x = 0.79eA" 3 

Ap min = -0.49eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


II- *IJJ 

^iso ' *^eq 


Nil 


-0.42402 (4) 


0.90838 (4) 


0.72525 (3) 


0.02527 (13) 


Nl 


-0.3010 (3) 


0.8092 (3) 


0.79563 (19) 


0.0263 (5) 


N2 


-0.1769 (3) 


0.6933 (3) 


0.8643 (2) 


0.0316 (5) 


H2 


-0.1639 


0.6220 


0.8872 


0.038* 


N3 


-0.6835 (3) 


0.7484 (3) 


0.69036 (17) 


0.0230 (5) 


N4 


-0.9581 (3) 


0.5817(3) 


0.65436 (18) 


0.0251 (5) 


H4 


-1.0542 


0.4986 


0.6509 


0.030* 


Ol 


-0.1678 (2) 


1.1022 (3) 


0.75887 (18) 


0.0361 (5) 


02 


0.0976 (2) 


1.1730 (3) 


0.8274 (2) 


0.0443 (5) 


03 


0.2406 (2) 


1.0420 (3) 


0.90408 (18) 


0.0382 (5) 


H3 


0.1934 


1.0939 


0.8789 


0.046* 


04 


0.1688 (3) 


0.8133 (3) 


0.94778 (18) 


0.0394 (5) 


05 


-0.5025 (2) 


1.0349 (2) 


0.65068 (17) 


0.0319(4) 


06 


-0.7326 (2) 


1.0223 (3) 


0.56576 (19) 


0.0371 (5) 


07 


-1.0474 (2) 


0.8392 (3) 


0.5275 (2) 


0.0451 (6) 


H7 


-0.9373 


0.9087 


0.5364 


0.054* 


08 


-1.2265 (2) 


0.6084 (2) 


0.55412 (17) 


0.0356 (5) 


09 


-0.4159 (2) 


0.7760 (2) 


0.55768 (16) 


0.0303 (4) 
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UQ A 


a i/;70 
— U.30Zy 


A 77A7 
U. /ZUZ 


A CC£7 

U. j JO / 


a Ai/;* 
U.U30 




TTflD 


-U.30/1 


A O A 1 A 

U.543U 


A C71 C 
U.JZ3J 


A A1 C * 

U.U30* 




run 
OIU 


A /IIOI /T\ 

-U.43oZ (Z) 


I.UjO / (3) 


A O Ol A1 ^1 *7\ 

U.oo3v3 (1 I) 


A A/1 1 C ( Z\ 

U.U430 (j) 




ITI A A 

rilUA 


— U. jZoz 


1 n/;i q 
l.Uolo 


a qq/;q 


A ACT* 

U.UjZ^ 




I I i r\r\ 
HlVD 


— U.30j3 


1 AAC 1 


A A/1 CI 

U.V4j3 


A ACT* 

U.UjZ^ 




Oil 


a Tom /QA 

-U.ZoUi (3) 


U.33VO (3) 


A £1 A A /">\ 

U.034y (Z) 


A AC 1 1 

U.UM3 (0) 




1 1 1 i A 
1 1 1 1 A 


U.3Z5Z 


A 717C 
U.Z3 / J 


n ^i 1 o 

u.03iy 


a A/;7* 
U.UOZ 




TT1 1 tj 

HI ld 


A 11£Q 
U.330& 


a i/io/; 
U.3450 


A COIQ 

U. jo3v 


a a/;7* 
U.UOZ 




rw t 
<J1Z 


A 1 COA //1\ 

U. 1 joU (4) 


U. jo /Z (3 ) 


1 f\QAQ Cl\ 

i.Uo4y {j ) 


A A771 SQ\ 

U.U /Z3 {<$ ) 




m 7 a 


A 1 771 
U. 1 / 13 


U.OjOo 


1 1/11^ 


A A07* 

U.Uo / 




1 1 1 in 

rllZr5 


A 7AH 

U.ZU33 


a £77C 
U.OZZj 


1 H/17Q 

1 .u^zv 


A A07* 

U.U5 / 




i 

CI 


A A/i/l 1 Cl\ 

— U.U041 (3) 


1 A77 1 f A\ 

1.U/Z1 (4) 


A OA1 7 /^7\ 

U.oUIZ \1) 


A A1A 1 \ 

U.U3U1 (0) 




CZ 


-U.lZoU (3) 


A A 1 1 *7 
U.V 13 / (3) 


A 077C 

U.oZZj {I) 


A AT/1 *7 /C\ 
U.UZ4 / (j) 
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C3 
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A O /1 1 7 
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A All 1 
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Co 
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A ci/;/; { c\ 
U. jZOO [p ) 


A OA/11 fA\ 

U.5U43 (4j 


A C\£.A A ( 1 C\\ 

U.U04U (1UJ 




hlOBC 


A /I 7 AO 


A /1 171 


A "7A/1 A 

U. /S>44 


A A*7*7* 

U.U/ 


0.D31 (6) 


hlOBL) 


— U.jZoU 


U.jjI 1 


A 0*7*7C 

U.o / / j 


A A*7*7* 
U.U / /* 


0.531 (6) 


I I/C a A 

riOAA 


A A 70/1 

— U.4 /o4 


(\ A £/1 1 

U.4041 


a o/i on 
U.o4oU 


A A77* 
U.U / /* 


u.4oy (b) 


hlOAB 


— U.j3Uy 


A /I C 1 A 

u.4jiy 


A /I 

U. /Z34 


A A*7*7* 
U.U //* 


0.469 (6) 




-U.OZjo ( /) 


A C*71 O /"7\ 
U.J /lo (/) 


A 0/177 

U.54ZZ (j) 


A AT C A ^1 /1\ 

U.UZjU (14) 


0.469 (6) 


I I "7 A 

hi /A 


—U.j /jU 


U.OVjZ 


A 0*71 O 

U.o /lo 


A A1A* 

U.U3U* 


0.469 (6) 


hi Id 


— U.OjOo 


U. j30 / 


A AA/;i 

u.yuo3 


A A1A* 

U.U3U^ 


0.469 (6) 


CO 


A 70CQ f/|\ 

U. l<Sjy (4J 


A C AAA ( A\ 

U.jUUU (4J 


a 7C/;a ^i\ 
U. / JOU \j ) 


A A/11C /'O'i 

U.U43 J (5 J 




rlor5C 


A OQA7 

u.oyu / 


a 1Q77 
U.3VZ / 


C\ 71 1 A 
U. /314 


A AC7* 

U.UjZ 


U.jjL {of 


rioblJ 


A 7/^C 1 
— U. /Oj 1 


A CCC1 
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A 01 A 1 

u.o3y i 
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I I Q a A 

rloAA 


A 0 0 1 7 
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U.40UU 


A 701 0 

u. /yio 


A AC7* 

U.UjZ 


U.4oy (0 ) 


1 1 o a r> 
rioArS 


A 7A/1 1 
— U. /V41 


a /inn/; 
U.4UU0 


a <;ncn 
U.OvjU 


A AC7* 

U.UjZ^ 


U.4oy (b) 


CQ 

\Jy 


A OA/1 /l fi\ 

U.OU44 (3 ) 


A /C 1 A7 /i\ 

U.01U / yj) 


A 7AAC /7\ 

U. /UUj yZ) 


A A7/1 1 (SL\ 
U.UZ41 {D ) 




C1U 


a m co 
-U.V3JO (3) 


U. /U0o (3) 


A /; 1 A A /">\ 

U.014U (Z) 


A AT/1 T /C\ 
U.UZ4Z (j) 




Cll 


-1.0812(3) 


0.7141 (3) 


0.5620 (2) 


0.0284 (6) 




C12 


-0.7641 (3) 


0.8093 (3) 


0.6366 (2) 


0.0234 (5) 




C13 


-0.6606 (3) 


0.9664 (3) 


0.6158(2) 


0.0274 (6) 




C7A 


-0.6330 (8) 


0.4635 (9) 


0.7229 (8) 


0.0640 (10) 


0.531 (6) 


H7AA 


-0.6791 


0.3406 


0.6893 


0.077* 


0.531 (6) 


H7AB 


-0.5961 


0.5056 


0.6625 


0.077* 


0.531 (6) 


Atomic displacement parameters (A 2 ) 










U n 


U 22 


C/ 33 U n 


U u 


TV 23 

u 


Nil 


0.01820 (19) 


0.0280 (2) 


0.0328 (2) 0.01094(15) 0.00339 (14) 


U.U 1 j / I ylJ) 


Nl 


0.0189(11) 


0.0294(12) 


0.0302 (12) 0.0123 (10) 


0.0013 (9) 


A A 1 AT /A\ 

U.0103 (9) 


N2 


0.0277 (12) 


0.0314(12) 


0.0435 (14) 0.0188 (11) 


0.0040 (10) 


0.0174(11) 


N3 


0.0191 (11) 


0.0269 (11) 


0.0259(11) 0.0117 (9) 


0.0059 (9) 


0.0126 (9) 


N4 


0.0183(11) 


0.0232 (11) 


0.0323 (12) 0.0076 (9) 


0.0048 (9) 


0.0121 (9) 


Ol 


0.0262 (10) 


0.0364(11) 


0.0517 (13) 0.0140(9) 


0.0055 (9) 


0.0255 (10) 


02 


0.0227(11) 


0.0410 (12) 


0.0694 (15) 0.0095 (10) 


0.0035 (10) 


0.0302 (11) 
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P1A XT A PA PO 

c j u — jn 4 — cy — Co 


1 / / . / (2) 


p. i pi xt; 1 p.1 pi 
O JU — JN 1 1 — <J J — C J 


V5.6 (2) 


p-7 PQ PA XTI 

c / — Co — cy — JN 3 


Tin 
21.0 (D) 


pn xt; 1 Pi 1 p 1 

uy — jn i j — u j — c j 


— yO. / (2) 


p-7 A PQ pn XTI 

C /A — Co — Cy — JN 3 


—42.8 (D) 


xti xt; 1 r\z n i 
JN J — JN 1 1 — <Jj — C J3 


1 ^1 Q (A\ 

loi.y (4J 


p-7 po pn XT A 

C / — Co — Cy — JN4 


1 1 /'J\ 

13 /.I (i) 


xti xt; 1 PiC pn 
JN 3 — JN 1 J — Uj — C J 3 


— 1.4/ (iy) 


p-7 A PQ PA XT A 

C /A — Co — Cy — JN 4 


ijy.i (4) 


p i a xt; i /■ \ c p 1 1 

Oil) — Nil — 05 — C13 


-91.4 (2) 


PA XT/1 P1A PIT 

C9 — N 4 — C 1 0 — C 1 2 


0.6 (3) 


09— Nil— 05— C13 


89.2 (2) 


C9— N4— C10— Cll 


-177.8(2) 


Ol— Nil— 05— C13 


-178.32 (19) 


C12— C10— Cll— 08 


-177.5 (3) 


Nil— Ol— CI— 02 


179.6 (2) 


N4— C10— Cll— 08 


0.3 (4) 


Nil— Ol— CI— C2 


-0.2 (3) 


C12— C10— Cll— 07 


1.2 (4) 


C5— Nl— C2— C3 


-0.4 (3) 


N4— C10— Cll— 07 


179.0 (2) 
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m; 1 mi pt pi 
Nil — N 1 — C2 — C3 


1 "70 1 A { \ H\ 
-1 /6.14 (1 /) 


N4 — CIO — C12 — N3 




n t /t\ 
-0.3 (3) 


pc mi pt pi 
C5 — JN 1 — C2 — C 1 


1 /9.5 (2) 


pi i nn pn mi 
Cll — CIO — C12 — N3 




1 "7"7 O /T \ 
1 / /.8 (3) 


\r:i M1 PT pi 

Nil — N 1 — C2 — CI 


1.8 (3) 


M/1 pin PI 1 P 1 1 

N4 — CIO — C12 — C13 




1 /5.8 (3) 


P.1 pi pt pi 

U 1 — C 1 — tz — C3 


1 /o.y {3 ) 


r^ii n/i rn pii 
Cll — C1U — Clz — C13 




-0.7 (5) 


P.T P1 PT PI 

U2 — C 1 — C2 — C3 


1 A SZ\ 

-1.0(5) 


pn Ml PIT P 1 A 

C9 — N 3 — C 1 2 — C 1 0 




-0.1 (3) 


r\\ pi pt mi 
Ul — CI — Cz — N 1 


1 1 (A\ 

-1.1 (4) 


M^ 1 Ml pn pin 

Nil — N i — Clz — CIO 




— 1 fy.Zo {I l) 


p.t pi pt \ti 
U2 — C 1 — C2 — N 1 


1 /y.U (Z) 


pn mi pn pii 
C9 — N 3 — C 1 2 — C 1 3 




1 /5.0 (Zj 


xrl pt pi XT'! 

N 1 — Cz — C3 — Nz 


n 1 /"J A 
0.1 (3) 


Mi 1 mi rn 1 1 
Nil — N i — Clz — C13 




-0.6 (3) 


pi pt pi \n 
CI — C2 — C3 — N2 


1 *7fl fl /"I \ 

—i /y.y (3) 


\t; i P.C PIT p*£ 

N 1 1 — U5 — C 1 3 — U6 




—1 /o.4 (Z) 


\T1 PT PI P/1 

N 1 — C2 — C3 — C4 


—1 /O.O (3) 


m; 1 p.c pit pn 
Nil — U5 — C13 — C12 




1.5 (3) 


pi pt pi p/i 
C 1 — C2 — C3 — C4 


1.2 (5) 


pin pn pit p./; 
C 1 0 — C 1 2 — C 1 3 — U6 




-2.3 (4) 


pc \n pi pt 
C J — N 2 — C3 — C2 


0.2 (3) 


mi pn PIT P./C 

N 3 — C 1 2 — C 1 3 — U6 




1 /9.3 (2) 


C5— N2— C3— C4 


179.3 (2) 


C10— CI 2— CI 3— 05 




177.7 (3) 


C2— C3— C4— 04 


177.4 (3) 


N3— CI 2— CI 3— 05 




-0.6 (4) 


N2— C3— C4— 04 


-1.4(4) 


C7 — C6 — C7A — C8 




-1.9 (5) 


C2— C3— C4— 03 


-2.4 (4) 


C5— C6— C7A— C8 




-103.3 (6) 


N2— C3— C4— 03 


178.7 (2) 


C9 — C8 — C7A — C6 




113.1 (6) 


C2— Nl— C5— N2 


0.6 (3) 


C7 — C8 — C7A — C6 




2.0 (5) 


Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H- -A 


D-A 


D — H- 


03— H3-02 


0.89 


1.60 


2.485 (3) 


176 


07— H7-06 


0.89 


1.62 


2.501 (3) 


171 


012— H12B -04 


0.85 


2.57 


3.279 (3) 


142 


N2— H2-012 1 


0.86 


1.95 


2.802 (3) 


171 


N4 — H4-OH" 


0.86 


1.87 


2.721 (3) 


170 


010— H10A-O3" 


0.85 


2.01 


2.853 (3) 


171 


09— H9A-08'" 


0.85 


1.93 


2.781 (3) 


176 


09— H9A-07'" 


0.85 


2.64 


3.157 (3) 


121 


Oil— HUB- -08'" 


0.85 


2.37 


2.884 (3) 


120 


09— H9B"06' V 


0.85 


1.91 


2.762 (3) 


175 


010— H10B-O4 v 


0.85 


1.84 


2.667 (3) 


165 


012— H12A-01 V 


0.85 


2.26 


3.063 (4) 


159 


012— H12B-O10 v 


0.85 


2.62 


3.198 (4) 


126 


Oil— HllA-05 vi 


0.85 


1.96 


2.762 (3) 


157 


Oil— H11B-09™ 


0.85 


2.34 


3.100 (3) 


148 


Symmetry codes: (i) -x, -y+l, -z+2; (ii) x-\,y, z; (iii) x+l,y, 


z; (iv)-x-l,->>+2,-z+l;(v)- 


-x, -y+2, -z+1 


>; (vi) x,>>-l,z; 



-y+l, -z+1. 
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